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(54) [&wcD%m m*toiimm&&zsz(D&m\z&v&Mwm<Dft£j}m 



(57) 

1 5 6^IS^Snfcx>>>> 1 5 0 it>^lC®0 

ttttsfttt-^MGit, 'j>m{:^owtbn 

tt-*MG 2 ££{»A3o A7f'J19 4©SOC9 
^bl>y> 1 5 OCDMIfc&blttmtSl-lr&i&mWtJiK 

MAtfDl/>vW, ABSSil 4 O^Kff 
«6Ha>B$l;:<B*, X>>?>1 5 0cojsj(e€:3r^©«igK 




(2) 



#BH¥ 1 1 - 9 3 7 2 7 



[»»i»#<&«b] 
m^mm(T)ihti^tmmmt(Dm\z.^^n. mm 

mmt^m^tzmtiihtimmx$>^x, 

mfc&itmm^fizn. fr^mm&±&ftn^&iz 

\z. mu\&+imzv)\'>7*:ttiMi'. m\£^<nm&M& 
m^m^mmizmmLrmm^mm^{¥±r^>i¥±mm 

Mo 

x&zm^m i iB^i^^m^^o 
[»*« 4 ] m*m 3 e«<b»:*j m^sBT* o t , 
mzmmmzte, m-mn^^nx^D, 
mmmmztt, mtm^m^mm^mtLx. 

n, 

(WBff ±*fr«)E*»tt. 'J * :/ftifcSMM*IMP* 
^iifiJjeT^aT&SKirtfflrtSB. 

rzmz. mmmmz£vzm&fcti$:iS;ffi»ii&te& 
mmfzznx^ztnmznrzm&izmzmmm^ft 
±^mte&fr&&&isX^%£mj£T&^&x&&ffi$< 

[it*«6] «*3I5E«a)»*lfl*!fi«-C*oT, 



MEBMNitt. ME«»«fctt»tt£* 2 

{g«T£ h;^*fl9EBfttt^tB*pItBtt*IB^**» 

10 irE»ifc*ftTOfe*atok BEW2<O«»WrJ:0«ttEB 

(ttE«»«©ffjt^«tt*fr***abTv^t*3e'r« 

MEHI^WM^att* HftEffift«<i:B9Effl*tt<i:frE 

3 no 5% 2 i^iiA^Affl^^nfc t is 
Am^rs 3«iiCftAAm*¥as:fliAsi(iAffiA3£ 



30 



W)tiati&M&fc\*zn\zmM-Tz>&&frzJLx* mm 
u 

MEate*©Hft««a(E**«TSj&»^tt^^ww 

jgffi^m^«HlcWjaiUT^ElS«i«l«:fflt-rs(9±«f 
[0 0 0 1 ] 

l¥L<te, B»«(Offit*filWr*Ki*Ui*SB43cfc^ 
[0 0 0 2] 

0>ftrt£: h;^ffiffliLTBft«iJiW*T*«i*ffi*SB 



3 

it>^^l, IfttLTWBSft*. 
[0 0 0 3] L^bT, :5l/fc»*ffi*i6K»« 

[0 0 04] ^^L^M^ffli^: h;u^n> 

fe<D&«Kl,TH* (#TO^5 0 - 3 0 2 2 3§^ 
ft) o Sfc. £5L,fcWlft«i:/7*^J**£2:30 

«ft«i/ty^u fc*«*aiwjHi:*j*B 

'J + t'J703 «l©l@HE»^Bfa©lHie*<t«:* J: 5 C 

©t)»SBLT^S M$gS¥8- 2 7 4 1 1 2^) 0 
[0 0 0 5] cn6<Z>ft*Hi*K«-e*4, HCgjflgcDm*/ 

Bft«0>ai;Jj £ Sri^r Lt)A'7>X$ < #Btt& 

[0 0 0 6] 



(3) &mW- 1 1 - 9 3 7 2 7 



*«©K**frtt- B»«©B*tt»tt<fcM::J:oT*>B 
B4SW-5ut^l^/f$tifc. Mil. BWiWKte. tt 

[0007] sitr*G>rajst)fit^$nfco :/^**u 
»tt^*^«j*^ft^UTBBWcii[*a*sn*fc 
n«»*©ft*tr#oTB»«©ffl*«i»igte»t>SEffc 
ir*^UT2^©iift«©iHicwi{c : bKtt$nSo 20 

BB«^6W*sn*«i*©*fl:©ar*wi^fc», in 

[0008] moiticii 

'J7^K±T§7>f P7^^l/-+vXrA (AB 
S) ^h7^ya >a>hD-;U^cif(Dftj<^ft^$fJffllS 

a*»^»»tt<DKi(i*(Z)fii!iWT*o, K»«ia>h;i^ 
[0009] c(D&fr\z&, igmmzftitTzmwizft 

om«<DfflMW&^fz2nTls0. C?Lfc 
40 :t^iW0-ott^o 

[0 0 10] 

Ofg^So^c. fifl*>, **^©»*l4J*iSBtt. «Sff 
©««Hl«tO»*S:ffi*T*Kft«t, BEBttB0)m* 
itB»lll(!:(Offll:^S3n, KBft«iims*$ns h 

miztiLxm^<oxmm^mummmt^mxtzW}ii 

so ffirtiSBTifeoT. ft*ffi*3SBIw»-r*K*JcS^ 



ff#atft«Afc^4:*»Bfr*. 

[0011] ^<z)ft*aj*^«{3cfcntf, Kft«a>sHfc 
tooi2] ^co^m. miimiimmtzn 

[0 0 13] ZLoLfzmW}m<0»±*t1fete4kft£\sT 
B#*> 6 ttH«l«©a(E«r«l«-rs iSJR*% <fet 

rtv^HMcTtt* 8a^7Lfe», JB 
[0 0 14] ±BB»*JI*5^T, fflfc^ft^J^ 

©»**Bo«ifftrB»ft^A*tv^ofcrt)&Vj:irn 
[0 0 151^(1 ZoLfzWMDWitlfflfflmWtLT 



(4) #|»:qz 1 1 - 9 3 7 2 7 

6 

tt, XUy^»JhSB**»ff+©«^Htt. WiBIHlbW 

itHff^ h;P^«ft^B«j«lH*i;T, XU77SJl:g 
BCD f&lflf <h <z>nn-c »^ * £ G £ t » o fc ^ t a*& 
[0 0 16] ffi*, ffjtftfr*J)6#B*«B»«*ff±T 

•lt*«tM»T*«»KBt^*ddnTlr^««^ 
[0 0 17] i-fc, 

3nfcJiE©«»«fctta«C^tB2(DBi!i«S:B«il*^ 
SfiS^U B»«*ff±Lfcl8«rBi(i«llf3*i;sJE**r 

Jk;/j£<£MT<5 h^^*B»«^ffi*pIB/cCttBH*S 
[0018] tfiit:, *2©«ftl^$n 

T&D, »2 0)tt«i«HJ:0Bfttt*Bft«©m*«li: 

40 T&<5o 

[0019] ±m<D&mmz$>^T. v)wmw^& 
B»«tm*ttt«»«co0tettt^-tn-c r nis& 

so AI2:LTllM£lit«m B»Ittl«t* 



Must LTmmk&mmr&vtm* mmmfrzmjj* 

®*£?Z>Vtm* K»«*«(ft8IHtl/T*iJfflr*«». 
[0 0 2 0] *K58Wa)IRi(iWS:ffitr*^rffitt. «S» 

U 0EUAMO)|glC«Xft«RreiBH^IMffUTffl[ES 
[0 0 2 2] 

ER»«<om*«iictt^$nfc»i<z)D-^t. KtBi 

[0 0 2 3 ] 

e&jcoiwtb^Ki i otfi*a>u>S:*M©«is«rt* 
[0 0 2 4] m3\zfjkTJ:o\z* zommiz* flyy> 



(5) i 1 - 9 3 7 2 7 

8 

6 6*^LTRAUtaat«fWMt# 1 5 1^6«« 
<Bfi^a<B»«t3cfcO# LTtfbn&t:A h> 1 540 

mm&*7>t? ->t7 h 1 5 6coiiieji»ii'^T^o 

8irJ:0BBHffift5ns o ^7^16 21:11 <^ 
t<^15 8^t»<OS5SEE^, T^Xh'J ta-i? 1 6 
O^lT^ntiJO, ^<7)i^®BE(IctoT, ,&*yf 

10 n^ e sssisi 5 2«rKA$nfeiB^M«, ccDmrv^ 

Xh>15 4£#UTtf£5>* v*:7 h 1 5 6 finite 

««|3>a-^ i 5 5*aauT»fb*nfc«, 

[0 0 2 5] CCDX>v> 1 5 O^ICH tf$i]3a 

z^h (^t, efiecuww 1 7 o\zj:omm 

^ITO^o E F I ECU 1 7 OCIt X>v> 15 0 
ttiT£AD y hiW^yya >-fe>iJ- 1 6 7 , X> 

v>i 5 o<z)ftw**m-r«)»aeftjE-i:>iti 1 2, 

X>>>> 1 5 0cD*M£^tUT£**&-fe>-t>- 17 4, 

^xhu t*zL-^ 1 6 o\zm-t*>n?7>?is*y h 1 

5 6<DM&&tM&&m&mitiTZ®&&±:>Vl 7 6 
&tf!IJ&ftffi-fe>1t 1 7 8ft£T?ft<&. te^fc* EFIE 
CU17 0CH CGDfllL H^^«r>3>t-fl) 
#!§ST£^mT£A^-^X-f y^l 7 9 
Snt^*^ -^-coftB0)iz>-tf, A-f y^3te<5:<Z)BI*»4 

30 

[0026] X>y>l 50©^7>^yt7hl 56 

tt, *^>£ ->t7 h i 5 6K£i;3*ai;g*i&<0»H 

ti2o^-^MGi, ^-^mg 2 c^^nx^ 
ic»i i 2&®mwtTz>W)tifcm# j ri i 

1 ^LTf>f 77l/>ytMt 1 1 4lC«g^£nT 

SteWK&fcCOKlMfil 16, 11 8lZfcm$ 

40 8 0(3iBaWJl«SBE$tlT*5 0, C<Z)f&Jffll3£0 1 8 0 (I 
ct^TWJI^n^ ^Jffll^Sl 8 0<Z>«jStt«TB¥ 
Jfi-r*^ rt«littlWWCPU^«BA6nT*50- 
hl/A'-l 8 2i:^t^n^y7h*yy3>t>itl 

8 4^>r^-t;u^y;n 6 4(ii5ttbn/ir^-tr;i/^y 

i^yya >ir>+M 6 4 a, :/U-*^yjH 6 5 K 
gltb*l/:7'l/-+^^yy3 >iz >+h 1 6 5 ate 
dffcgi^tlTi/^c ©JPMSEl 8 0H ±id>L 

tzEF I ECU 1 7 OtififSlCcfcO, H*<£>ti?$S£^9 

so ^T«. ?SaiT^>o 



[0 0 2 7 ] Efttel 1 6, 118TJ1 WJl*?: 
frteSsfc-f-JUv'J >^ 1 1 6 a, 118affltbH 
430, C^-^y'J>^l 16a, 1 18ai:, ^ 
U-*s\¥)l<l 6 5tr»»jL&VA*7fc<~;],vU>^ 

y^Lfc*§l:I«t5ABS (7>fP7^^l/- 
glUOr^tbtltl^o ^COAB S^[l 1 4 

:n6W(rLTW-;k>'J>yil6a, 118 

IT, **PS<DSlHttS:fllffi-r^t)(OT*So :©ABS 
SIHO^bH H«Sil8 0l:itLTABSM» 

1 1 Ote, *£<\** X>y>150, X>y>15 0 
^7>^yt7M56t + t , J7»127 t&mWc 

§^15 7, +t»J7«l 2 7l:7 F 7^'J + tU 
7124^$nfc7'7^'J*+120, 7^** 
'J^l 2 0(D+f-y*tl 2 1 Cf^^nfct-^MG 
1, ^^U^+l 2 O0'J>^tl 2 2f3jB^$ 
nfct-^MG 2&£tf=E — ?yAG 1 , MG2£^IfjfcJ 

ffl-r^sawgisi 8 o^bis^nti/^o 

[0 0 2 9] y7WJ*tl2 0^tft-^MG 
1, MG2©Mt:^l^ 0 2 ^cfcOf^T^o 
^<J^tl2 0H *tU7il 2 7 

$n^4 3 ^co-9->^^^i 2 5i:e^$nfcii->*ti 

2 It. *t'J7il 2 7 t^«©U>y / *t«l 2 6 
Hfc^£ftfcU >^^l 2 2<h> +)->^l 2 1 tU 

>^*^ 1 2 2 t©M^E«$n-y->4 £ -v i 2 i <D9vm 

123t, Z^ytis^y hi 5 6<z)SB«ir»^sn» 
77^'Jt ? Zt>^tl 2 3<7)Hieffl^tt^r^^^ 
WJ*t , J712 4W6I«$nt^o ^(7)^^ 
^5"J^tl2 0TH ^>^tl2 1, U>^^1 
2 2 43^:7^**11*^ U71 2 4Jl^-n-€ r n<8^3 
nfe1t>*til2 5, U 1 2 6*5«fctWr* 

U7il 2 7<D3^^®J^7CDAai7 l ;^<h^n, 3 ffiCD 5 
% Ir^f ft* 2 i^ABJ*Sft-6i**^*S h* t , JS 

i *fciiAHi*$n-5»i*«^$nfe 2 i^Aa^ 
$ns»*iis^^T^*^o c^y^^u^i 2 

1t>^ttl2 5, U>m«l 2 6 43<£tf* 

t'J7«i2 7 trtt, ^n^n^cDme^J^ 0s, e 

r, 0c«ni/7iWU 3 9, 1 4 9, 1 5 9^ 
BttSftT^S. 

[0 0 3 0] 'J>^i-1 2 2lltt, iJj^I&DtfiUffl 
WiMai^f 1 2 8^?ftT^§ a rcDft^BltfcS 
*-^i2 8te, fx->^M2 9i:J;0i*eM 

•^1 1 ll:ft«SftT*5 0. ftrtlMH^l 2 8tmtl 



(6) 11- 9 3 7 2 7 

10 

eg^i 1 1 toBTft^oeiw^ft-So 

[0 0 3 1 ]t-^MGlH HWi8t«tbti 

^132^, BK8M»ritn=«3^;H3 4*« 
0$ftfc7r^l3 3i:S:i^ o D-^13 2H 
77*^>J*tl 2 0CD-th>^iM 2 1 Ktefi^ftfcl* 
>^«}1 2 5 l:^^Tl^o 1 3 3\$, 

-x i i 9 l:@S$nti^« :^-^mg i tt, 
10 ^JfcBl 3 5CJ;l)l8»t5ffl3^;n 3 4\z^xm 
^c^n^^chcoffiSf^ffl^^On-^ 1 3 2&I1HSE 

1 3 2(D|Eiei:<z>fflSf^fflHctOHffi=i>f;H 

3 4<z)BaB{cfi«*s±i;$-&-556««tbTi!iff-r 

[0 0 3 2] t-^MG2fc, t-^MG 1 <hf^tHtII^ 
MiMItLTM^ft, »«BB^1i»«<D*^* 
514 5^fr^)D-^14 2(h 4 @&8#£fl£f«-r5 
Hffl3-f;H 4 4 tlfcX^— 9 1 4 3 ££<f;i 

20 £>„ D-^14 2H 12 0©U>^ 

ti 2 2t:^$ft/:U >Wf*l 2 6(:^$ftT 
4oD, Xf-^ 1 4 3Hy-X 1 1 9CM$nt^ 
5o ^~*MG2<BX^-* 1 4 3 &l!g;&ffltt««Sl« 
OiS$«BL,TM$ftT^5c :M-^MG2fe 
t-^MG 1 tl^titZ, «»«**W2»««tLT» 

[0 0 3 3] 9tlZ* t-^MG 1 , MG2 £^Iij0JWT 
S«»Sli8 0l:^TK^o 0i!:^tJ:^ 
*]ffl3£B18 0te, t-^MGUIinSl^ 
30 KftlHlKl9 1, ^-*MG2£^Ifrt£if§2(D^fJj[nJ 
1 9 2 , ffiiBWj|E!& 19 1, 19 2 &mfflTZ>fflffl C 
PU190, ^tit^MyrU 1 9 4* 
ftT^S. M»CPUi9 0ft iz-y^-ftra^a 

rtfflH. 7-^ffl(^)RAM190a, ffl 
S^n^^A^aBitLfcROM 1 9 0 b, Affi:^- h 
(H^Hr-T) iJcfctfEF I ECU 1 7 0 tmm&frtio 
isV7)imm#-b (H^ifT) *m?iZ> 0 Z(DMWC 
PU19 Olrte, UvOPm 3 9^bW>*til 2 

saxeHgftaa s , uvoua i 4 9**s<Dij >y^-v« 

40 1 2 6(D[Eie^S(9 r , l/^JWH 5 9^b(0^t'J7 
Ml 2 7£>I§HEft£0 c, 7^tJK^yy3>t 
>t 1 6 4 a^b(^7^tJK^yy 3 > (7*-fc 
JI^$OKZ>Bi&») AP, 7l/-+A^yy 3 >t 
>^ 1 6 5 a*607l/-^^yy3 > (71/- 
*^:$OKDB&S) BP, h^yya >ir>itl 8 
4*b©y7h*yy3>SP, S 1 <7>ffii&[eH» 1 9 1 
H»ttbn^2 0(7)«ateiUJSl 9 5, 1 9 6^bfl)« 
dSEtt I u 1 , I v 2 , S2 <DKft@K 1 9 2 flfSttbtl 

fe2o<o«at«ia3Si 97, 19 8a>sa>«atffl i u 

so 2, I v2, A f 7f 1 J19 40MMMtM§I 



11 

&£BS81 9 9A*&0n#fiBRN&£ftf. A^J^-h^^ 

[0 0 3 4] i/7 h^xa^t^l 8 4te, 
y7hl//\'-18 20*yy3> (U>^) SP£&tti 

>>? (P) , -a-h7iH/>y (N T ) . '&m\/>iS 
(R) > K7<t*>y'l/>y (D) , ^U-^U>v 
(B) ft<Ki*&tvr<'t&. C<Do*>. P, N, R , DU 

^H»]0*«l:a@(Dl/>yT*l), BU-> 10 
<«fc 3 WMGl, MG 2Kcfc£[5|£«:iS 

:WBl/>y«, *(BlinaflJtC-3^T«DU>v 

[0 0 3 5] Bi«S«fcBSl 9 9fcL A'7f'J 1 9 4 (7) 
«OK*0)ll:a*fctt/tyT-U l 9 4<0£tt<z>SS*»IJ£ 

[0 0 3 6] MBCPUl 9 0rt*S«L If! 1 <D^®j[h]S§ 
1 9 1 ICKW-Stlfc*-* 7f>y*ft*S6i©h7 
>yX^T r l^t^LT r 6 f&JfflHs ^ S W 1 

ftL/T©6i©h7>yX^T r 1 l^LT r 1 6 
ftB»T*»HW»SW2 tWH^snrn*. »1© 
ffilftlelKl 9 1 fa(D6m<D h7>y7^T rl&^LT so 

^tU 7 >L 1. L2C#l/Ty-X«t 

jSUC, t-^^G 1 COHffin-r^ (UVW) 3 4C£>&* 

^i^ntt^c L2H Ay^'j 

i9 4^^7Xi<i:^t7ii:, fn?n««$nt 

H^S, OTCPUl 9 0CJ;0^^th7>yX 

l KJ: vm&UfflL* Effia-fJH3 40)§j<jK:i 
n^m^t^> PWM*JW^ctoTia(KW^iEKiSt3T§ 40 

t, =«3-f;H34l:J:0. @teB»a*»j*sft*. 

[0 0 3 7 ] !I§2<7)^Sj[h!5&1 9 2 (£> 6 h ^ 

/y^nr 1 l^^LT r 1 6 t>, -h^>v ? X^-T> 

*-^MG2<o=ffl3>f;n4 4(OS^i:ttK 

$ntt^. Lft*9t. M»CPU19 0l:cfcOM 
Wh7/y^^T r 1 1 fc^LT r 1 6 0)*>IISR8£ 
«IW«*SW2ICJ:0«*«IWL- ft 3 -OH 4 4fc« 
n^m^^r, PWMIWWll«fcoTHaaM/j:iE3£ifi^TS so 



#08¥1 1 - 9 3 7 2 7 

12 

[0 0 3 8] K±«rtSrKMLfc*lfi«a)»i*m*«B 

1 i oos^igJi, »(ih^^«flia)«attJsiToao 

T*So X>>>>1 5 0S:lHie»N ? e, HU^Te^M 

e#-r>hp iTaeL, ccox>>>> l 5 oA>&tu*j 

ESNr, T r > h P 2 T U >y"^ t 

Ml 2 6£3WE"r*»£, Tfc*>5, X>y>15 0^ 

bm^^n^a^$:h;i/^^LTU>^"\'iMi 2 6 

l:iffffl£i*£«£K:3^T#*£o Z<D#f<DX.>zS> 1 
50tU >^*ir»il 2 6 MI/* ©WW 

$:l^4[I^To 
[0 0 3 9] ^^^U^tl 2 0(D3« 3^*11 
12 5, «J>^^«S1 2 6*cttf*tU7il 2 7(1 

£ e &*5. ^7*^ U 4=^1 2 0i;:43tt£3tt<Z)|E]&& 
[0 0 4 0] 05 3 M<Z>|5i«to»ttT* 

0, «ttti3W<Djs««^fiH<Djt«:«*5-ro ?ut> 

S, R*M»:tofctS, +t'J7il2 7(0ig« 
Cte, ttSdittR^l : pfCrt»r-5-»t UTffi»6n 
5„ "T, pte, 'J >^^1 2 2<DmmzMT^ 
>^tl 2 1 (De»(OJtT*0, (1) TSltoStl 

[0 0 4 1 ] 

p= -(1) 

[0 0 4 2] X>S/> 1 5 0^@6»NeTIK 

ZtlT&O* 'J>Wil26/iWtNrT«$ 
ntl^^^ti/^^b, X>y>150^7 
>^>-v:7 N 1 5 6**l8£SftT^**YU7<llll 2 7 
<Z>fl5««lCl;:x>>*> 1 5 0<BtHM£RNe£. U 
irttl 2 6WJ*E««lRIIlHj|toftN r fc^Dy KT£ £ <h 

gis £<D&*T?mt>2nz>\Bim&t LTV>*-vm 1 

2 50>lsl£8fcNs &j£sbZ>Z£tfT2Z>. UTF, COii: 

£IeHE&N ? r tSffllr^TJtWWWSC C*5t (2) ) HJ: 
o*As:t^5. co^ic:/^*^ 'j^ir i 2 

OTti, -*>*-\M 2 1. ij>mi2 2*«k^7 
^^'J + t'J71 2 4CD3^^-rn^2 0(7)(Hlg^^ 



(8) 
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[0 0 4 3] 
»2] 

1 + P 

Ns=Nr — (Nr-Ne) — —(2) 

P 

[0 0 4 4] &\Z, ffifrfttzmft&m\Z, X>v>15 
0©H^Te* + tU7il 2 70iiiC^ffl8 

s £«««kR_h<DHI^Te r <hK#l»T* d t^TS 

u(Dt^h;^Tesi5J:tfTe r(D^$H * 

^ (3) i:J:oT^^n^ 0 fc*3, *«H*ffl«r^fcH 

p 

T e s = T © x 

1 + P 

1 

Te r =T e * 

1 + P 



1 1 - 9 3 7 2 7 
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TODiffi^fr^V^T^, §hi^Tes, Te, Ter, 

Tml, Tm2H nmt%-£&o b<D£?Z>o L/r^ 
oT, Ml^TmmTft^IE^ft 1 ^ Tm2tt±|pJ 
S^iEcOU^ttt-So Tr-Ter>0& 

fcO, Tr-Ter<0ft^ h )V>7 Tm2 tt, Tft^ 

^MG 1 , MG2^1^^Ih]4LT^§^\ 

t-^MGl, MG2CD^« (lUfe^f?^) 
^Tml, Tm2^ ^<D h)V9ififem LT^ffccOlU 

[0 0 4 5] 
[&3] 



- (3) 



[0 0 4 6] «jfP*jt9^-^««T^ST*»S^«)H 

mil 2 6HUl*-r-6h;P^Tri:R|i;**ST|pI 
*jWR**<Z) hMTe r (h^^C^L^t^f 

Z> 0 :oh^Tml(J ; E-^MGll:«tO, h)V2T so 

t-^MG lTtilsI(to(0*|n]i:iS?rBl^[I Mi^ 

£Z:<htr&<9> hJ^Tm 1 £[hU£»X s (h(7)IST^^ 
^nstSx^WPra 1 «rit>^ £ -\'* 1 2 5 7&>$[§l£ 

**Ht;T****S, t-*MG2Miitl/Tliff 
U hJ^Tm2 tmeStX r £CD*iT3|;b£*l£«M 
X^MPm2^tLTU>mil 2 6(1^ 

40 

[0 0 4 7 ] ZZX\ tlX^MPmltigX^ 
*Pm2i:^fL<tnH ^-^MG2tiST^l 

£n5x*;l^Pe<hU>^Firttl 2 6 
X^PrtSIKtntfiK tft^, Ml'* 
T e \ e toaTSbSWx^MP e 

Ml^T r fcHMESfcX r t^fllTStJ^WxW^P 



>hPl T51*E^nTV^X>> ? > 1 5 OfrZtitfjZtl 

z> h)i?T e tutesxe ttgfe^nsi**, Ml/ 

^fiLT, H-<OX*MTHWT r fclsHslfcX r 
LT 'J >^*ti 1 2 6HtB*-T 

-VI i ltXcfcOBiMfli i 2i:gi^n, fori// 

ytMtlH^LTEStBlH, 1 1 8 

znz>o L^^ot, u >y^-vfti]i 2 6{im^/^na 
i^tMteiH, 1 1 8^ea$ns»*tJrttu 

-7ftBIS^fiiar5^5, ^UjI&I 16, 118H6 

[0 0 4 8] 05 «I*T*«IBITtt1t>4 E +'«l 125© 
HM£»X s ttiET*^fc^ x>v>l 5 0(O|pie»X 
etU>mil 2 6<0|nIttejRXr ti:i:oTH 0 

^*[^]t^i;i:^^^b, ^MGitttftStl 
TlMPU h;^ Tm 1 tiK»X s t 
Sl«X*MPml*S««. ^MG2 

t-^MG2KlltL«L, hi^Tm 
2 tHieftX r t©»T'$b$Wtax*MPin2 
£U >^irttl 2 6^b®*T^rttI>S:So 

t-^MG 1 T}BBT5«gx*;^Pm 1 tt- 
^MG 2 T'@4t^tIX^MPm 2 t&mL<Ttl 
tf, t-^MG 1 TiBSm^X^Pm 1 



41 



(9) 
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[0 0 4 9] ^JfiMOlMjffirtgB 1 1 0 (C4ott 

AH1A8@1 10H L/tX>y> 1 5 O^blli* 
$nsft^0T^t^ hJ^MLTU >mtt 1 2 
6 Kffl^rsftff affile X>i^>l 5 0^bHi^^n 
(MI^Teils]|BRNe<t<0«) t-^M 
G 1 IIcfcOIeI*Sfctt}H»$ns«aiX^^^Pm 1 
; E-^MG2(Cct0fB»*fcttlHl*$n«)«SlX^ 

0, T£t5«ax*J^S:A7TU 1 9 4CiAbtl 

[0 0 5 0] &*3. EJl±©»fflRSTtt. ^^'J* 
tl20^-^MGl, ^t-^MG2, h7>vX^ 
T r 1 fcl^UT r 1 6fc£tlcfc£»rt<B£«asp£ffi 1 

(10 0%) tLTRWLft, gi&Stm ll*it* 

•J >^P^«i 1 2 6 l:ffi*r5x*^* P r «fc 20 

*JU*P r £X>>>> 1 5 O^bffl^^n^X^MP 
eiOff/h^&ittMB^S, x>v 
>15 0^b^^n^x^MPe^, U>^f-\*tt 

1 2 6(cm^^n^x^;p^p r iz&t&mmom&zm 

CTJWiSWitThtf,):^, ^E-^MG2co 
hi^Tm2^ 0 5O)*||0a)«lTttt-^MGl 

G 1 (let 0?B» ^nsm^^rHt— ^<D26*T»Jt>^:'b 30 
©^6J(ffiTtltfJ;ln &43* 77^^U*tl2 0T 
tilS^^cC^^cfcOIRtLTX^;U^$:S-*T^^, 

G 1. MG2lCffl^fcHWtt»«08!i*««il icffi^T 
ifi^c h7>yX^Tr l^^LTr 1 6(Ot> 

fiRt)GTO^tWT/J^^t)^ttbnT^So L 

^bt, ft^co^ja^^ffii icia^fco^fc^ 

Ofil (10 0%) tlTKOi^o 
[0 0 5 1 ]*:, ZoLfzb)Wm'mzJ:r)j£ftWm 40 
(C$>-5igp]{l43^T, ^fT^SICO^^, X>y>15 0 

£ (X^u/^S 1 0) o ^©77^SXEGH X>~y 
> 1 5 0l:«t5g*/l^lTX>y> 1 5 0£ff ikL 

»^$n§. mm<Df£ft £UZ> JL*)),#P d 

•y^'J 1 9 4C05fEtt«COfc«)llS*$n*X^;U^Pb so 
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x>^> 1 5 O^ilteLTX^Jl/^^-ewtB^ttlim^ 

r^i^Btiaaa^^^UT, cgftigiBi son x>>? 

>(?±^Ift7 7 y S x E G i:i 1 SRSTft, (ft*. * 

MSftx^Pdt/^yf'j 1 9 4 <Dfttkm\z& 

I^x^Pbi^W Bf3t«tK±tA:ntf. x 
>>>>1 5 0«rtg»L, mm&®L%l?'«* C<Dyy# 

sxegh Boii»^$n-&<z>T»So 

[0 0 5 2 ] 77^SXEG^I1T/J:WH X>v 

sxEG^iit^nn x^;u^iR5:Jico^^b 

n X>>?>1 5 OfcfPitTS^i^JKU 7T77S 
2 0«T(DfSHt*fr(OW»f«:^fT"rSo 2 0 

KTTtt. x*;i^iR£±a>sn x>y>i5 06(? 
ihT^^tLTfe, JMH£ttTteX>v> 1 5 OS: f?lt 

[0 0 5 3] V^^SXEG^fil <D»^t3«, ^llffl 
ittC0>^7 h ls>i?lZ^Tm7£?%mm&'fTteo (Xr 
77S2 0) o *«Wy7hU>yH y7hUA-l 
8 2l:I£ttb*l*iv'7 h7}ti/^3 >ir>it 1 8 4fr*><D 

mn\z<komm-rz>z£&T*$z><, i/7hfr»3>s 

PrtV>?-*>^ (P) l/>yT^^^(i:^LT^n 

7S2 5) o Pl/>ytH **W«-*«ltt*ff LTtt 
&b&^b, PL^>yT^Ol»il 1 2^@Kl/T 
l^&^icm P U>v ? U^^7C0^m^:<h\ Mb^<7)^ 

I^MLTi^ut^b^o cumi: 

n *(BtCHiiit^[«JC0^€:**TSX>^>l 5 0 Hit 
^lCf?lkT3£<ta*M£n3o f ^T, JKOJB^im 
X>x>f9ihP*«i31 (iit^XT7 7 : S9 0) £^?t 
U X>>>> 1 5 0«rff.ltr*, k£J:fy\ 
tt, ^b^CO^^^Sg^COoJflEtt^^OOT, XT7 

f:x>y> 1 5 0£f?jJt-f LTt)iL^ 

[0 0 5 4] y7h UA- 18 2©y7 h l^SWffcil 
(R) l^>vT»«>«^Jr«, *CA7f'J19 403S 

8fiS:StSOC^Br£ISl (*$tt«TH fi4 5 
[%] ) ^e^-T^^^g^^JKr^ff^o (TsTy? 

S 3 0) o SEJC. XD7 hi^N^yi 6 6(E>PF!!£TA£ 

:n^5 0 [%] S:iBAT«r^A^5*^«IRftfT«C 
? Uf77 J S3 5) o SOC^ISUSAT^ 
0^D-^M^WSTA^5 0 [%] ^SAT 



(10) 
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\,^Z>m&lZ\$. X>v?>15 0S(?iht§i:W»l/ t X 
r^7S 9 Ot'^ff IT, X>S?>ffjktt«W«:*ffr 

&w-n«, x>s»i 5 oteffihuft^iWiBfu te 

XDJ Htt^T*;U-5=->*-a»7"r-5o frfrZWW 
x>y>15 0H AyfU19 4W*48« 

*^g*^nfc«&i:, x>v> l 5 OOTHESftTV* 

*^ifiw©»)*m*3S«i i oth x>>?>i 10 
b)V*&mW}ifoi i 2i;:ffl:ftT£;r<hanf£ft<ft£pJ 
1 5 osa^nffih-r^o fB^, SOCW^^ 

[0 0 5 5] y7h^yy3>^H7^7l/>y 
(D) i/>y^J7l/-+ (B) u>i;\z.$>z>tmm 

2titzm&\z\*. mmtfi#MLT^z>fr&fr<Dmwi (x 

^4#^ilLT^^)^ : g^(D^J^T (XT77 F S45) 20 
^rff^^o D, Bl/yyT\ 77^S X EG^I 1 

>v>l 5 0*fi»T^pIKtt^iK^6» #(BAtff* 
L/c^bchHoTit^{IX>> J > 1 5 0 &#±-i*Z>t* 
^il-f?#CDSirx>^> 15 0 £;t> • t7l"§^t 

1 5 0&&±*jm£¥m?2>Z£\ZJ:K)* Z o Lfcx> 

**«aLT^fttf, x>v> 1 5 0£#ik"r5£ffl»r 
U Xr7 7S9 0l3frt§o 

[0 0 5 6] ffiyj, $^f?±bT^^^«^CH * 
t:ABSg!14 0^#ftff*J6T*S^5^<D«W* 
fT&5 (XT77S5 0) . ABSSI14 0H ~fV 
-^^y;H 6 5£B*i^T*tt£SJ»Lfc«£\ ig 
i!lft:mktt£(iJ:0Bnttl 1 6. 118*ny?«i 

ifSBWSIl 8 OtrtiiTjLT^o L^T, U 

ABSglHO a*»f£4"T*ft«, Kitt 1 1 2 Jlftl 
^-5SH«i*^WW$nT43 0, X>>>>1 5 0£#itL, 

TBKitfti 1 2 (im^^n^ H^^co^^^^^i^^-tt 

5r<hte#*l/<fc^£*JSrU X>>>> 1 5 0£f9lt 

Lft^, ^co^^ti^, r e x d j \zm-fx^)i-^> 
^-MTt^o 50 



1-93727 
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[0 0 5 7 ] ftS/J, ABSSI14 0 ^#«ifP* tWW 

"gfr&mWi&'ffteo (XT77S5 5) o J£77<Z)*^> 
±)lt\$, X>i^>l 5 0ftff±LfcBHK»«ll 1 2 
CtCShWOlEl Gfttt) St-^MG2»t 
^> hJl/^tii:i9^Y>'tr;U-r^-(h^a -5c x>v>l 
5 0SfflhLfc»-&H. BttNll 1 2£D* MU^Wj 
£4^>irJUT^&^<>:, x>v> 1 5 0£>ff itB$^, 

l^oT, X>^> 1 5 0CDf?it«, b)1/2&W] 

* + 1 >t : i WS*#<!:&So 

**T#&Ho L^c^oT, t-^MG 2 CDTHt;*/*— Hffl 
TSTP^T^^, t-^MG2©hWMII 

* >-fc;kT£ ^£WT^Z>tnWrTZ> Z tWC^Zo Z 
ZX\ Bf^tTSTPH 
TSTP=TLG-1. 2xpxTSD 

TLG : A7-»b.1(S^ : E-^MG2(7)TM- 

p : 2 OCD^Jt 

TSD : K^7+^>"t:;i/CO^d6<7)^l€Tfrfh^^ 

(**lfi«"C«- 1 4Xm) 

[0 0 5 8] J^7 L 7^-V>'tr;y^pI^ch^J^TL/t«^H 

60) 0 $1?!>U 5Km/h^b4 5Km/h*i:A 
■^T^nH X>>?>1 5 0£fflfcLT*K ±#iL*:& 

ftSfcHi-RftU 5fel:x>y> 1 5 OftffikLT^S 
3»W±^:oTV^«^II« (XT77S7 0) , X> 
v> 1 5 0<BtflhP3ffBW (XT77S 9 0) \ZWtfT 

l^^cn^t&S. ftU77> |»U5Km/hH 

^j^^frft^ (XT77S6 5) . mmfim^m^iz 

te, X>> ? >1 5 0<Df?itiIcfc£ffiHttl 1 2COh;y^7 

fflmjj&ftmLT^&msizte. 7is-*i)mti**> 

-fe;K7)SR^*fc-r^b> X>>>> 1 5 0£f?ltT^£ 
9 0) 0 



(11) 



J#fJ8¥l 1- 9 3 7 2 7 
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[0 0 5 9 ] &43, Xf'^S 4 O^cfct^S 5 0 (OWBt 
A* TNOJ :fe<£tfXxiy 6 0T'<Cj§rt<4 5 

£C<haiT£fttrM§£tCt>, X>v>l 5 0£f¥ikLT 
^£>„ MififMIRite. X>>?>1 SOch-OOt-^M 
Gl, 2^^nT^§77^>^ 'J^t 1 2 00 10 

fcttRIIIMJl'fca* (05, i6#l) . 7^**11* 
ti20 <a— o<&tta>ieitE&te, fdi<£> 2 ttaxeiteR^ft 

y^-fi 2 2(c^^-n^ r n±^iHite^^#^T'5)^'E>, 

1 2, JfHTttU 1 2 2 com 

tl2l ©lHlKlk**±IRlHie*ftiBA/<c«riJBBBTL36^ 
x>s>> l 5 0ttl§lC3#*£ia*'r*te^ o LfzW-D 20 
T» CKDM^ftJBI^b, OTAtfx>v> 1 5 0<O|Hlte» 
(*KMTtttt8 0 0 r pm) JL^T 
x>v>i 5 0«rf9jhTS(7)T*i)o 

Nl/>yTH ^E-^MGlte, xt7h^>lt^ 
[0 0 6 0 ] K±KWUfc*Jfi«(cJ:n«, ^co&ftT 

x>v>i 5 o<D&±mmw&m=f2tiz>o mm 

tLT, /tyf'J 1 9 4C03^m^^if^b. X>>?> 
1 5 0€rf?JhTS— »M/cC*ft«fioT^S tXD^T^ 30 
(SXEG=1) o 

(i) x7 h#^'>3 >s p/>*p is>i?<Dme!\zte, m 

U X>v> 1 5 O^ffltT&o Pl/>^T1W*$« 

5X>^> 1 5 O£f?ifcT£><0T*5o 

[0 0 6 1 ] (2) R U >^J(D$hn\Z\t, SOC« 
fiOTT^O, ^OXD 7 hi«TA^5 0 [%] U 
±<Dm&\Z* X>>*> 1 5 0£#±T£fflffl£^TT 40 

3fil^hJU^^S*$tlfc«^litt, X>i/>l5 0£f9 
itTSo SiBfipdti. X>>^> 1 5 0 «*«0)*ff ^Flfi] 

^(i, enii i 2izffifem\A±<Dh)Wtfm#2ftrz 
m&izte, x>y>i5o^afi$nt^t, 

#Abns^bT^^o x>x> 1 5 0 Srf^ltT^ dd: 
I'cfcO, Ayf'J 1 9 4^^tB*l:J:0B»$n5 : E 
-^MG 2Wffii^^^(D^^ffl(,^TiliW^?^3i$1±^)C so 



20 

tcfcOfc/^y^U 1 9 4<D)®fom<D\B\m$:m9cTZ>tz&b 
3L>i?> 1 5 0<Bf9lttefT&fc&^ o 
[0 0 6 2] (3) DSfclJB U>v<B«£l:ite, JSflj 

X>v>l 5 0 0)ffltWfftlW&*fT-r-6. * 
tt^f?ltLT^S«^tw^, X>>?> 1 5 0£lJ:#)Tt> 

(4) D£fcteBU>>*<&»^ 

i) ABSSB14 0^»ffl/Ti3^ 

i i) ^MG 2(Cct^J^^+^>-t:;^pTfigT* 

i i i ) i£>^ 1 5 Km/h^b4 5 Km/hCD«ffiiC 

msiziz. x.>z/>i oo&wikT&mwzntiiOo z. 

ns<B*fi=i) -i i i) ^it«4LT^5«&l: 
tt, A B S 81 1 4 0 C«fc 0 ^ 'J 7 ^*W9li(l:8tS 
**ttK>. I>y>l 5 0O(?Jt0)M^y3 7^^1 

[0 0 6 3] fc43. ±f2G>*fl=G>-3^ *5ifCO^T 
tt, 1 5Km/h£rFa>»3\ yi/-^W/^oT 

una, x>v> i 5 o^rffihr^o c(D«^^t4, y 

\s-*\Z&Z>MW)t}\z£r)X->zs> 1 5 0f?ihli$<& 

[0 0 6 4] ^jaiiao, X>^> 1 5 0£f?lt 

fe«^IC^fT$tl*X>^>fpjl:«fJ!ia (7T77S9 
0) ic^ivr. 0 9J^TfC^r^X>v>f?ihSUW^ 
-5 1 >*ffl^TSl^T*o fc43, X jt«IW;U- 

[0 0 6 5] ^9lC^L^x>>?>(?±$«Jffll^-^>^ 
*ff 3 *!«><!:, MPKBBl 8 OOfWfflIC PUl 9 
S-T. HICctOEFI ECU1 7 0{IX>y>©liK 
fflk^I^&m^TS (XT77S 10 0), X>v> 
1 5 0<DjI&f9±<t^£'5<I LfcE F I ECU 1 7 0 

at. mm&mi 5 ifrt><Dmmmmz&±?z>iimz 

*y MI/AMI^ 16 6 £ 5 J: 0 

X>:x>l 5 0 0)e3[WttJl(EttfPJh$n«> B Mte^fP 
ih^nxfe, iHttttcfc9X>>?>l 
7hl5 6«iS%tC«f9jl:ifr, ^OSSjRBTntf, 
X>v> 1 5 OCDm^mt. ^7>^yt7M 56C 
<S^^nfcftffif(7)*€r$. h> 1 5 4<BJS««»fc 

TIsJl£»«0<t/cCSo X>>>> 1 5 0<D[hI«H 
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[0 0 6 6] ffl'fflC PU 19 0H JfX>y> 1 5 0 
©EMEftX e *A2rT* (XT77S10 2) . X>>> 
>1 5 OCDHHtoftXete, ^7>^yt7hl56W 
>/U5 7 «:^L/T«^3ftfc*tU7il 2 7 HKtf 

§ItfeTf§c MWCPU190H HH£ 

»-fe>itl 7 6(I«jM^nfeEF IECUHO^bl 

{fir cfc 0 EHERX e <z>«f*estt«* - t tr^^c 
[0 0 6 7 ] X>^> 1 5 OCOIUKISX e £A7^T£ 
A^LxfeHI(to»XetrS^^T^-f A*^>^TC 
<0««Bit*KS-r* (XT77S10 4) o 37 
-fA*^>^TCH *^-r^X^^7 s S 1 0 8tX> 
y>15 0<Z)RBl§HfcftXe * *WLfc?Z> £ %\zm ^ £ 

ti£3i$rr&D, xr77S 1 0 6fr*-r«fc3f;, 

1 0 6&^LS 1 2 6 (DfflS^fT^tl 

ttLTXyyy 1 5 0 <Z) Rfi&lHMEftX e * 

Tml * — K 1 ( Isl e * — N 



(12) 1 - 9 3 7 2 7 
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JEtt, MEM (Bi@S*Xe*ot) ±l:@6SXeS 

[0 0 6 8] ^<A*^>^TCS:K£t5i: t KSL 
106) , £G>>f>^U*>hLfc^-f &1J0>?TC 

tms\zfr,r^yrt^m^x^y^> 1 5 ocoHmm 

KRXe *£I£/£-t£ (Xf77S 1 0 8) o R^IhJK 
10 SXe*OSTH filM (^-f A27^>^TCO>M) 

ISXe *£;}c#>£^£ J^cfcOff fttotiS, 01 
Otl«, ^^A*«)>^TCa)SlSSi(lfil £SP*fc 

TTC+U tUTRgHieSXe *^*J6§^f 
^Lfco «tr>T, X>y>l 5 0©HietXe^A^b 

Ur77S 110), A^bfclaMESfcXe tmfeLfz 
R^HIRftXe *t*ffll^T^CiC (4) lI^O^E-^M 
G10hM^lTml*^ST§ (XT77S1 
12). "T\ it <5) ^0^lTO»Xe 
20 ODR«|nH£ftXe *3&^<D«aSrfl"6iHTlt«*T* 

43, K l*3J;^K2ttlt«3e»T*«»o 
[0 0 6 9] 
[*4] 

i) +K2 J (Ne*— Ne) dt 
... (4 ) 



[0 0 7 0] I8^T, U >4/4HrM 1 2 6 izmtjT^ 
hil/^^iT r * <h^~3?MG 1 <D hi^^lT 
ml*t^fflK (5) CS^^T, t-WG2 

CD hW^!Tm2 *£I£5£-f£ (XT77S12 

o) o a (5) ^<D^mm2m\t. x>^> 1 5 ooom 
m^»±Lrz^mv=e-^MG i^b Mi^f&iHgTm 
1 *coh^^^ffi^Lfc^tiy^^^u^^ri 2 o^^rr 

tTU>7^til 2 6tIf£fflT£ Ml/^T&D, K3 

fi*3&^©ttiT^n«l 1 X>y>150 
(7)JlKf?itc?)!S^iSSB*t;^fil <fc9/h£te«t£&*o 

<7>— X>y > 1 5 0 (ht-^MG 1 t^^§S 

&&<Dmm<n^Mzm^zn&rzsbT*$>z> 0 z\<Dh)i? 
&jEmz3ft*b2>iz\z* ±m<Dm&%<D : e-?MG 1 

^«tt^-*>Mr+r>^tti 2 5<D^J[jDji^^^ 

T**-t^6. tfc«aj^»K3$:ffl^T»*S:(BB&fl:L 
MTr*H 16ifl:J:57^tM^H6 40Bl 



[0 0 7 1 ] 
[ft 5] 

Tml * 

Tm2* «— T r * — K 3 x — (5) 



[ o o 7 2 ] m i i tag* ^>«, mm 

tifmn (WAS. 8msec) tl« 0 31 L*ff 

*)V-=?>it%f} znz>t. 8 o©fflflcp 

U19 0B, Sf. U>^til 2 6©l§ME»Xrft 

40 mfr&&9m&fffco ur77sno) a u>^ 
tii2 6©@gaxrn ur/;wti 4 9lZ<tO*ffl 

£*15U V^-fttl 2 6(7>l§Hteft£0 r*6*i65: 

1 6 4 al:cfcoT«Hl$^7^t;K^I/*vy3> 
AP^A^TSjaSi^fT/cj:^ (XT77S 132) 0 7 

mctz££izm&&£n&&<Dx*&z>frt>. 7^±)i^< 
»*aii6, i i snas^-r^ h;u^n*trt?-r-5t>(D 

so tfe5„ 7^t;K^*yya>AP£«!*ii^(i:, 



03) 



&m¥- 1 1 - 9 3 7 2 7 
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m&}&hjt*T2^)V^#)Vi£i?is b >A P £ 'J >^*^T 
mi 2 6 0)l5»E»N r tllS^T 'J >^^*V^1 2 6 

X\ BMIIl 1 6, 1 1 StlfflrtT'** h;l^£3?ffi# 

■ftd, u >y*-\*$a i 2 6\zthtir^ bjuz&nth? 

2><7>te, 'JV^fttl 2 6tt»a»tH4 E -*'l 2 8, id 

^eiS^ir i i l^Wf^ 7r w>v*;i/*^i i 4 

^LTllfiil 16, 1 1 8 ClMWf:f^^nT^ 

nn iifai i6, 1 1 sirm^-r^ mi^£##> 

tttl 2 6<7)(hI^\ t r (h7^tMyWyy3>A 

OM 1 9 0 bdfetgLT&t*, 7^tMWy->a 

*>?5/ a > A P £ 'J >^-V« 1 2 6 OlsMEftN r <h R 
OM 1 9 0 b\Z&VtLfZW7lilzm^T bJV^fS^ 

mi 2 iz^o 20 

[0 0 7 3 ] C^LTXrv^S 1 1 2TC-^MG 1 
(DMl^lf^fiTml *£K5£U Xfy^S 1 1 4T 

^mm^mmLxm^mm 4ms ec^) 

KISOigL^fr $Wt-^MG l<£>$iJiflUU-^> (0 
13) ^-*MG2<&»Jffl;U-^> (014) (Id: 

MG2A^tiiA$nS<t^t-^MG 1 ^t-^MG 2 

[0074] m9\zm-DT, mmmmi 8 o ct^^j^pc p 

U19 0H t-^MGl, MG2©h^MlTm 
1*, Tm2 *£*a6£:f£> X>v> 1 5 0 <B|5](ERN 
e^ESfSNr e f t&ltfgzT&mm&ftteo (Xr7^ 
S 1 1 6) o ::t', HftN refU, t-^MG 2 CO 

^^n^>t>(DT^^o *JfiWTte. t-^MG 2 (Dfy\Z 
Jz&M&t- KOfflffll£:fc#£X>v> 1 5 (XDHSlel 
6»Ne *a*aoi::Kffi£ftT^<5/>>6, TON r e f 40 

<■*£. y >^ i 5 7 1: ct oe^^nt^ 7 >^ y t 7 h 
1 5 6t*tU7il 2 7 t(zje^*nTi^«»**<*« 

LWbT, x>v>l 5 0 0)|slCftNe^H4tN T r e 
f J:0*^^t$«ltt, ^&>y> 1 5 OtBSHEffik 

<Dmmmz$>v). ^mm^±c^>m^mm<DTmm 
mmzu^x^u^tnmLx. x^^^s 1 o 6i:i 
XT77S i o 6^^is i i ecomm^mnmL 

^fifTS. Xf77S 1 0 1 1 6C0Jaa*« so 
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U/>h$n, X>v> 1 5 0(DH«ime»Xe * 
rt<, 01 0lZK?-?y?lzm-3^X<k0'\^tem£ LT 
S£$ns^6. X>v> 1 5 O0>ls]1EjRXett. 01 

&jk&. x>v> 1 5 o^<»mnm9t<D&±Ltz£g<D 

1 5 0(Oll<e»Ne*jg^>7&Ml/h$<r-5C:t^T^, 

[0 0 7 5] — X>v> 1 5 0<D|Hie&NeaWi 
NrefHTCftSt, t-^MG 1 <D h;i/*»4*«T 
m 1 * C + 1 >t^ h;^ T c SRSt § t^C (Xr 
77S118) . ±5£ (5) (Id: O^-^MG 2(7) 
^Ji^rfITm2 Uf77S 12 0) , ^ 

(7r77S 122) . "T\ 
+ t>tJl/hJ^TcH X>v> 1 5 OCOInlteScN e 

■T££#©h^T&5o P I S»J'lW£3tt£ : E- 

*MG 1 lc«fc0««W(-x>>?> 1 5 OOMfe^^lJb-r 
6^CX>y> 1 5 0C0lHlteScNe^7>y-vzL- h 

[0 0 7 6] t-^MGl^b + t>t^hWTc$ 

^MlTrnl *^fi0^ig^-r-5xi:^(C (7r77 
SI 24) . t-^MG2(DhWfi^ITm2*l:h 
^^ft^ttT r (X^y^S 12 6), 

-^>£jf&7LT\ i^U^-^MG 2 (A^il^ 

[0 0 7 7 ] t-^MG 1 (DMffllZn^Xm 1 3 

cwstst-^MG i (Dmmji-T-yizm^^xmw 
*;u-^>^fT^n^t, vjftiigiB i 8 o<du 

fflCPU 19 0H £-3% +f>*^«ll 2 5<BtHHEftffi 
0 s Sl/^Wt 1 3 9^^AWSffliS:fTft^ Ur 
77S18 0) , ^E— 3?MG 1 <7)taM^ 0 1 £-|*>*ir 

Mi 2 scomfcft&e sfrb&tb&i&m&'ttU? Uf 

y^S 1 8 1) o SSJfiWTtt. ^MGl <h lT4i 
S*©PMH«»i«S:ffl^Tt^^t). a 1 =4 a s SriRff 
TSdtiC^S. JK^T* ®iK«mSl 9 5, 1 9 613 
cfcO, ^-^MG 1 C0Hffi3-r;H 3 4©UffltVil: 

ffinT^^faa iui, i v i zmmTzmmznU'D 

Uf77S18 2) o mtftteU, V, WOOHtSlZ^n 

mzmfe?n&&r)z>. z. o Lxm£>tifzE.m<D?si&& 



(14) 



11-93727 
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s 1 8 4) 0 mwxmt* ^m^EM(ommmmm<Dd 

m, q«l©«8Ktt^*»T*^tT*0. ^ (6) * 



26 

[0 0 7 8] 
[ft 6] 



1 d1 
I q1 



— sin 



— cos 



(03-12O) 
(0 s-120) 



s i n 0 s 

c o s 0 s 



I ul 
I vl 



[0 0 7 9] 2*©«««K«SlLfc», 
MG 1 H*5lt^ hi^Jl^lTm 1 *7^62£d6£n&& 

tt^aatj&^M i d i * , i q i * t38R#«tr*nfc 

mm I d 1 , I q 1 <hfi!M£:;£#>, #tt©«J£ffii*teV 
dl, Vq 1 &i&ib&%M%:'rtUo (XT77S18 
6) o SfKTwSC (7) (&«J?£fTft5© 

T^^c C Kpl, Kp2, Ki 1, Ki 2H 

&>«r«ft*r*-5o :tib©Mtt iiffl-r^>^-^^# 

Vdl, Vq lte, moSEf&^rffll *£(£>gMAI \z\£&\ 

?z>w>ft (s; (7) »ia:*ja»i3H) <tmA i co i 



20 



Vu1 
Vv1 



C O S 6 8 

cos (0 s— 120) 



(6) 



[0 0 8 0] 
[ft 7] 

Vd1 = Kp1 ■ A I d1 + I KM - A I d1 
Vql = Kp2 • A I q1 + Z K i2 ■ A I q1 



" C7> 



[0 0 8 1 ] - ^> LT3Ra&fc«EE»^«t*XT' 

77S18 4Tff3teofc**©2!*Slt3«S-r*J««* 
J£ (ziffi £fr&^ (Xr-y^S 18 8), 
%U\Z=1®Zl^ )V \ 3 4HRPln)TS«JEVu 1 , Vv 

(8) f^J:0*«)«>o 
[0 0 8 2 ] 
[*8] 

-s i n 0s [ Vd1 

-sin (0 6-120) | Vq1 



V W 1 = - Vul- Vvl 



(8) 



[0 0 8 3 ] mm&n&mmt. m 1 <Dmmmm 1 9 1 

(Dh7/yX^T r 6 <D*>*7l$iniZJ: 30 

OWWA^, S: (8) HcfcoT*«)fe#«EEf&^lt 

MftPWMBlWT* (XT7 7S 199) 8 
[0 0 8 4] ZZX\ €-^MG10hMS*eTm 
1 *<D??^£0 5^H6©*JREIt;:43tt^ hMTml 
£>fi^£IE<?:f tlfcf, I^DiEcDMcoh^^f&^ftTml 

Jg^fiTml XCDftmTZfa^tVylr^m 2 5(7)0 

hJ^8*ITm 1 * MET* mi, 2 

1 3 4l3ffinsaflSEIlJ:0^i;^l5ieK#tJlJ:»3]Ea) 

S§1 9 l(7)h^>> ? X^T r l&^LTr 6 SrSUfflTa 

&CQT&&7^b, 1^ — COX-f y^>^$ijflf 

fr*>, hJ^MMTml *<DtJ*ft*|iJi;T*ft(i. -£ 

Tfcl^i;x<^>^Wffl£ft£o Lit^T, 013 so 



ot-^MG i <DfflW)is-*>^m±MW£Ji?fmw<» 

1 1 8 OttMW/ 

[0 0 8 5] ^E-^MG2(Z)«iJWHOl^T01 4 

CW^n^-^MG 2 ©fHW^-^>^S^#iftMT 
t-^MG 2 <7)WWffl.S«, ^MGloa*® 

3iot> hMt&^tTmi *£it>^-v«i 2 sonne 

s l:ft^th;^MlTm2 *^ij>mi 

1 (7)©JWJ!lS < t^<lRl— T**o -tUtt. 

il26 CD\B\m&m. 9r^l/ *J)W 1 4 9 £rffl t^T&fciJ 

TZ>£&lZ Uf77S 19 0), *ffiL/fcl§rtEftK0 

191), ^^r : e-^MG2(7)#ffimo?t^m^mg§ 

1 9 7, 1 9 8 £JB^T&tBl/ (XT77S19 2) , 
^<D'&. mm^m (Xf^7S194) 43<fctf«JEft* 
ttVd2, Vq 2<0«35£fTfc^ UT77S19 
6) . Ml3«EE»^fflO«rt5««a UT77S19 
8) £frftoT. ^E-^MG 2(D|g2(D^Uj[H]j&l 9 2 



(15) 



1 1 - 9 3 7 2 7 
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0h7/vX^T r 1 1 U^LT r 1 6©t>*7B« 
BfPp1£*s6, PWMfWWSfrfeS Uf77S19 
9) . 

[0 0 8 6] ZZT\ t-^MG 2 t> H^fl^fflTm 
2 *^tt'J >y^-VWl 2 6CDlEl(B<Z)|pJ*tllJ:0 

MG2 0*W»aTfT<c5Ct*«T*ft. fc*5. ^JS^J 

t-^MG 2 0) h^MIITm 2 * ©fff 
H5(O#ttH(Ott8g<0£€r(B hJ^Tm2(^|t]$^E(!: 10 

[0 0 8 7 ] &\Z* ^^L/:X>y> 1 5 0 (Df$ik$iJi$) 
(7)0£CQX>>?> 1 5 OCDlHlfc&Ne^-^MG 1 CO h 
JVpTmltjLdto&ikO&T&mi Sfc^LBl 7 I COT 

T*fT$nfci:#<D*«HT^O, HI 1 6ttX>5»ff 
ihSJJWlz-^X^X^^^S 1 0 6fc^LS 1 1 60DJ21 

1 7teX>v>l 5 0(DgHESkNe^MflN r e f UTF 20 
Kte-pfc£e©#«HT»*. ^ttMTtt. B1O07 
>y BSHieStN e * ^G^IslCftN e (7) g 

Zfm 1 6iC^T=t^il, ^-^MGl^b^^n-Sh 
MTmlH X>v> 1 5 0<Z)lHj(£»CNe SrSSfflWi;: 
'l^KTZJj&UZftmTZ* l/ft*bT. t-^MGl 

Idtt, MU* Tm 1 «-y->^«| 1 2 5 Oleie^rfilt ifi 
rfil^t^S^b, MItLTWL> *-<Bli6. 116 
H^-Tcfc^(3, 1t>^ttl 2 5<Z)imteRNs/>*fi<&a 30 

t-^MG 1 HX>y> 1 5 OCOlHlteScNe t&m 

®te»Ne xtizm^TP 1 mmzn&frz, mis 

IZ^-fXolZ, x>v>l 5 0(D|pje»Nete, B«0 

5 OcoisiegcNe tu >y^«Si 2 6coiElteS 
Ml 2 SOIsjeKNs^AOfflt/cCSCtt)*^*^, 

mn2nfz£$c>&mmtuz>®£b<hz><, corns, 

[0 0 8 8] C^L/tlll 5 4ocfc^l 6<D&mmv>tt 

»-ctt, x>>?>i 5 o^o)jiai»«iettf?ji:*nT^* 

L, : E-^MG1^6X>y>l 5 0 IXsItsftN e 

iwwic/h$ <rs*rfiiii hJU^Tm 1 

^KAiLTOH^Ts c^t'JTil 2 7 
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ft. ^-^MG2^bHl*^n5hMTm2(!:, ; E- 

u*ti2 o^ixu>mii 2 6iim^^n^) 

hMTs rWfflt§ e C(DU>mil 2 6 (Cf^ 
fflT^hJ^Ts rte, miaiU^Ccfc^i^ x>>?> 1 5 

Ot^-^MG 1 <t*^/cC*ffitt*«>5I»©Sfl:tftfP 
0^^^ Ct^T^*^ 5t (5) CO 

£3Z2!fl2J|i£^*igT&3o IfttfoT, 'J>^iTtt 

1 2 6CH hJU^t&^ffiT r *«fc«a«L^ HU^rt* 

[0 0 8 9] H9 0)X>s;>ffit»HHI^-5 L >^«IOig 
L^fT^n^*, x>i>> 1 5 OWIsKtoJftNe^Hffi 
Nre fKTC&Si: Ur^TS 116), ^E-37M 
G lfrb**>-E)Vb)l9TctflhJj£tlZ>fr*>> X> 

>?>1 5 OCBlHie»Nete01 8iz^mx^Lfzr>y 

\z£&mm*-\ i <Dmm^m$Mzm=r'?z>* mmmx 

te, t-^MG 1 CO Ml^fiHifiiTm 1 * £: fil 0 U T 

^-H-^co^^gT^x^^^ii^-^MG 1 ^^liJO^it 
§(Dic^s^x^;^ofa<Dffit)/h$^^^^^» 

< 0 ^JSOTTte, X>y>15 0^VU>X>y>$ 
ffl^T^d^, X>>?> 1 5 0£^[nI9i*ti:£><7>t::<& 

K&x*;i^ f^t>^, x>>?> 1 5 0(7) ex h>cz> 

J¥«^EE«Nff::gT£x*;i^te, t-^MGlOD- 
* 1 3 2^^©0^it^(7)(l^^x^^^J:0 : b^^ 
<&5„ L^ot, ftfls#«te, 1 1 7 <D&mm\Z7jk 
TJ:olZ* 3L>iS> 1 5 OtfffjfcU t-^MGl^S 

^mg i^btB*$ns*^>-fe;n-;u^Tc t>fe®L 

[0 0 9 0 ] «±MM L^fliW<Z)«i*;m*SH 1 1 0 
lz£tl& mmLfz0ii*T'X.>iS> 1 5 0£f?±pj^ 

ss&^wai^Mwr u^x>y>i5 
ocoffltef?±wj&^*oT^e»- x>>?> 1 5 oco® 

fiSNe«:*f<t0l:n:<i:^TtSo 

T, X>> ? >1 5 Oi^-^MG 1 t^ittTXtbfc 

[0091] zrz. ^mmcomtjihijmm 1 1 o ^ ±n 

tf. X>v^> 1 5 OCOlnieSNe^flO lIT^SiSmrH, 
x>v> l 5 0CDIsie»Ne^iiiraT^)*ffi]CO^v>-t: 
hJl/^ T c ^ t-^MG 1 Jd^aiTjfS^b, x>>? 
> 1 5 0(O(HieScN T eCOT>y-i>aL- h^rfflJ^JT^C 

[0 0 9 2] *(3-^^om2 3gigCTMO^Titt^-r 



(16) 



#fl¥l 1 - 9 3 7 2 7 
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/&£{f;^ X>>>>1 5 0 6ffjtnJ*^5^<O«IKtb 

!62*««Ki3^Ttt, BWS118 0H Ayf 
U19 40SOC*(D*fr*^, X>v> 1 5 OCDjSfi 

^SXEG^IlT»-5^i:l:<tO«gl/ (XT77S 
2 0 0) , *HX>>?> 1 5 OCD^aiTKiaTw^rTKM-t 
7 4*>£K*J&iJ»B£fT&'5 UT77S2 1 
0) o X>^> 1 5 0<D#iM7kUTw$:, X>v> 15 10 

>V>1 5 0(D8St«SBS:»I*fci6^^ai*fflTwS:K 

[0 0 9 3] *<D'&. ftSWciBTw;^ m^ilTO (* 
7 0SC) ctO^^^S^^JBfb (X 
T77S 2 2 0) , JfraiTKSTw^m^eTOctO*:^ 

£ (XT77S 2 9 0) c X>^>»JhW«Wtt. »1 
^M«G)»JW (07XT77S9O) tH-T*0, 
©Sftlfflte, 09&l^L01 8^ffl^TSC^LM 20 

Tw^lTO^TT'^ntl B»i*fc'S7bT^ 
ft^tLT, WfefTJtCto-r. TEXDJ Hfe»T*;H 

[0 0 9 4] ±E©»31&fT^'5fB2 361S«<D«i*HiA 
3£STte, X>v>l 5 0©a<E&«ltt"r*B«f*%< 
/^Tt), f (Dia^7t§*TliX>y > 1 5 0 5: 
ffitT£SBH» (XT77S 2 9 0) £fT&?-£^& 

^ Q sa^7TOTr»n«, x>v>i bo<Dmm 
x>v> 1 5 o^iB*i©@fi«as*f£«i 

[0 0 9 5] «JiMKb^VKc)^<D^ig*iJ(Dft^tB* 
gfl 10TH t-^MGl^W ; e-^MG2l:P 40 
M]^ (7k^^Eff£ ; Permanent Magnet type) Piffi^tW) 

ff£ ; Variable Reluctance type) I^JSJUffj^P* A— X 

7^-^^ *aE«»i»^ K»«ft«^ a®*^- 

[0 0 9 6] 1 OTii 

S§l:fc«i:tfSS2a>KftlHl&l 9 1, 192tLTh7> 

jgy- h/\*-f^— ^^E — K h^>v ? X^ 7 ; Insulated Ga 50 
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te Bipolar mode Transistor) -f >A— 1M U X 
^-r>A-^, tliPWM (y^UX^^i^ ; PulseWid 
th Modulation) -f I&JBift-f (® 

[0 0 9 7 ] ^bC, A-yf'J 1 9 4 £ bTti> P b /1 
yfU, XiMHA^yf'J, LiA^yf'J/^^ffll/^ 

[0098] ^mn<D%m<jymm\z-D^xmmiy 

[01] *^a)-^|(hLT(Di^ai^gIl 1 0 
[0 2] »j^)i^{li^Sll 1 0©S»«*BT» 

[03] 3zmm<DW)J] ihJi^wi 1 o*a*.ii^*w 
[04] *jfi«©ft*m*i6«i 1 o<z>iM£iss£Siw 
[05] %mm\z.$>rtz>-?7*f)* j ri 2 

[0 6] 35««Hi3frtS^^*^ , J^l 2 0H^$ 

[07] ^jfi«n*vtsx>^>ff±«wffla^-^> 

[0 8] SSlfiWWv^^Af^WSMaWIIB^OV^TK 
[09] ^M«0)«IWSB 1 8 0Hcfc0^fT^n^X> 

So 

[010] ^A£^>3?TC£X>v>15 0<£>Fi^ 
[011] *JS«©JMfH6B 1 8 0 dcfc O^ff ^?n§I 

So 

[012] U V^-^M 1 2 6 X r ZlT9±.)V 

[0 13] W^il 8 O^JiCPUl 9 OCckO* 
[014] ffllffllggl 8 0(DffliCPUl 9 0HJ:0* 
[015] 0 7C7)X>> J >^JJ:^JfP^-^>^te^T* 



(17) 



1 1 - 9 3 7 2 7 
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32 



[gii7] x>v>i 5 owisieatNe^iaex r e f 

[018] X>v> 1 5 OOiCSXeit-^MG 1 

[019] W2*it«^tt-&x>>?>#jt«Bfaaji/ 

1 1 O-UtfjfflrtJSB 

i i l-isei^t 

1 1 2-BMNl 

l l 4—7^ 7r ^>^^)V^ 

116, 118- 

117, 119- 
1 1 9-tr—7s 
1 2 O-y^^'J*^ 
1 2 1 

1 2 2 -U >^^^ 
1 2 3 -y^** U t'-^y^t 
1 2 4-^7^^'J + tU7 

1 2 5— tr>*-vtt 

1 2 6-U>y^» 
1 2 7 - ^tU y*a 
1 2 8-ft*|ISffl*-*' 
1 2 9-^x->^h 
1 3 2 ••• O — 
1 3 3 -Xf-^ 
1 3 
1 3 

1 3 9- 

1 4 0-ABS8I 
1 4 2 ***D — $ 
1 4 3 -Xf"^ 
1 

1 4 5-*^\«S 
1 4 

1 5 0 •••X> v> 
1 5 1 
1 5 2 
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1 5 3 

1 5 4 

1 5 5 

1 5 6 

1 5 7 

1 5 8 

15 9 
1 6 0 
1 6 2 
1 6 4 
1 6 4 
1 6 5 

16 5 
1 6 6 
1 6 7 
1 6 8 
1 7 0 
1 7 2 
1 7 4 
1 7 6 
1 7 8 
1 7 9 
1 8 0 
1 8 2 
1 8 4 
1 9 0 
19 0a 



XD y V)W)Vzf 

Xay hJW^^yya >H >+^ 
7> 7 5 c -zLX-5 7 
E F I ECU 



v7 h u-a— 

0Jffl)C PU 
•••RAM 



1 9 0 b — ROM 
1 9 1 -» 1 OBftlsJB 
1 9 2-^2i 
1 9 4— /tu/T"U 
1 9 5, 1 9 6—1 
1 9 7, 1 9 8—1 
1 9 9---a*BfttUK 
3 1 

dnp ■ 

EG-X/y> 
MG 1 ^-^ 
MG 2- * 

Trl-Tr 6-h^>>*X^ 
Trll-Trl6- h^>vX* 



(20) 



4*BH¥1 1 - 9 3 7 2 7 



[09] 



II 1] 



x 



-5100 



~* EBSeR N e fl> A?3 f -^ 5102 
1 --S104 



TC*-9'' (Ne) 



TC-TC+ 1 



^5106 



Ne*^3(TC) 



x 



-S10B 

5110 
5112 



















T r *— f CAP. N r ) 







-S130 
51 32 

-5134 



Tml*«-K1 (Ne*-Ne)+K2£ (Ne*-Ne)dt 



Tm 1 * 

Tn2^T r*-K3* 




[013] 



e i —4 e s 



I u 1 . I v 1 



-S180 
-S181 

-S162 
^■51 84 



( END ) 



[012] 



bad " v L-cos (*1 


- 1 2 0 ) s i n 0 )1 fl u ll 
-1 2 0 ) CO301JU vlj 




r S186 


Vd1=Kpl -Aid 
Vq 1 =Kp2 - AI q 
AT d 1 = 1 d 1 *- 
A I q I = I q 1 *- 


1 +2K i 1 Aid! 
1 +ZK i 2 - A 1 q 1 
! d 1 

I q 1 



^S188 




|vv |J = V"3 Lcds <0 1 -1 20) - s i n (6 1-1 20)JLVq1J 



V«l = V u 1 -Vv 1 



PWMtti* 



CZfD 



^5189 



(21) 



&m¥- 1 1-937 



[HI 4] 



1 5] 



EE) 





4 6 r 






I u 2„ I v 2 



-S190 

-S191 

-5192 
SI 94 



[*1 d2l _ [Z f-sin (©2-120 ) & i n 0 21 [*I u2l 
Llq2j _V2 L-co8 (02- 1 20 ) COS02JLI v2j 



( S196 






Vd2 = Kp 1 • Al d2 + XK i 1 


• AI d2 


Vq2 = Kp2 • AI q2 + £K t 2 


- AI q 2 


AI d2= [ d2*- 1 d2 




Alq2=[q2*-Iq2 





: S198 



fVu2"l_ [2 [C0362 "8infl2 ,ir Vd ?l 

LVv2J~V"3 lpos(02-12O)-sin(02-12O)JLVq2j 



V w 2 =s - V u 2 - V v 2 



N 
MS 

Ne 
Nr 



,Tm1 




Tm2 



_ L 



-5199 



CUD 




1#BB¥ 1 1 - 9 3 7 2 7 



[0 18] [019] 




